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(57) Abstract 



PROBLEM TO BE SOLVED: To reduce friction of the boot 
surface brought into contact with each other by applying 
impregnated material, formed or hydrocarbon with 
specific molecular weight and used as a lubricant stock 
^ for reducing surface friction, to the surface area of 
boot walls brought into contact with each other at the 
time of a joint bending in large degree. 

SOLUTION: A boot has collars 1, 2 witii large and small 
different diameters, and a plurality of rib-like ring 
folds 3 are provided between both collars 1, 2 so as to 
be flexible. In such a boot, each ring fold 3 is formed 
by relative surface parts 4, 5, and these surface parts 
4, 5 are brought into contact with each other at the 
time of a joint bending in large degree. In this case, 
the surface parts 4, 5 are provided with impregnated 
material formed of hydrocartxjn of molecular weight s200, 
and the impregnated material is used as a lubricant 
stock for reducing surface friction. It is ideal to form 
this impregnated material of poly-a-olefine of 60wt% 
with a viscosity of 40mm2/sec as measured at lOCC. and 
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1 . Ti t le of Invention 

CONVOLUTED BOOT CONSISTING QF A THERMOPLASTIC OR 
ELASTOMER MATERIAL , FOR COVERING JOINTS 

2 . Claim 

1. A convolut:«d boot coi^il.ting of & thorwopla«tic or 
olaatoxaar mAterial, for covaxing a jolj\t ohanJber filled 
with a aubric*nt, th« joint «fip€aially being a rotmtiag, 
highly articul*tablo joint:, which convoluted boot 
eompriaoa a boot wall vith a pXur^Hty of ilo.lda &r.d Cwc 
«nd coll&ra, with lurfacet of the boot wall contacting 
on<i another If the joint ia higrhly articulated, 

charactftrifled in 

that at leait in the region of the eurfacea contacting 
one another when tne joint Is highly articulated, the 
boot vail comprises aji i»pregnation of hydrocarbon* with 
a molecular .weight of > 200, which impregnation eerves as 
a lubricant roaervoir for reducingr the friction at the 
ffurface. 



. A method- of treating a convoluted boot coniitting 
of a thermoplastic or olaatomcr material, for covering 
a. joint- chaaber filled with a lubricant, the joint 
especially being a rotating, highly articulatable joint, 
which convoluted boot oomprisea a boot wall with a 
plurality of folds and two end collara, with aurfacee of 
the hoot wall contacting one another if the joint ia 
highly articulated. 



characteriead in 
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that at least in the region of the eurfacaa contacting 
one Bjiothar^ whan the joint i« highly articulatad , the 
boot wall aoapriaas an impregnation of hydrocaxboii« with 
a molecular weight of > 200, which iiapregn4tion aervea 
a* a lubricant raaarvoir for reducing the friction at 
the aurfaceg in that a aubatanoe for invpregnating 
parpoaea with a low viscoaity is provided and introduced 
hy disaolving th« hydrooarbona in a oolvent ab a carrier 
BUbstanoe. 



3. Detailed Explanation of the Invention 

Thm invention xelatefl to ft convoluted boot conaiiting of 
a therinopla«tlc or alastomar aaterial/ for covering a 
joint chamber filled with a lubricant, the joint 
espooially being a rotating, highly articulatable joint, 
which convoluted boot coxnpriaea a boot wall with a 
plurality of folda and two end collar a, with surfaces of 
the boot wall contacting one another if the joint ia 
highly articulated. The invention also ralatea to a 
method of treating euch a convoluted boot. 

It is the purpoaa of convoluted boota to cover joint 
apaoea and prevent lubricant from leaving and dirt from 
entering BUoh ipace« . Such boota are frequently uaed for 
rotating"" joint* in the field of vehicle drivalinea. The 
two aeaJLing collarfl of a boot enclose a ahaft on the one 
hand and a joint meiaber on the other hand, with the 
collar at the joint end usually having a greater diameter 
than the collar at the alvaft end. 

In the case of large articulation angle*/ the folds of 
the boo-fc which are also articulated are eubjeeted to a 
particularly high degree of deforxaatlon, with the outer 
surfaces of the folda contacting one another. If tlie 
surf aces in contact carry out relative movaaenta i they 
are subjected to wear as a result of the friction forces 
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which then oocur. As a rftsult of the abrasive of fact on 
the outer fiurface* of the boot f olda , •ipecialiy if dirt 
is preaent as veil, in time, material is r moved, as a 
result of which the service life of the entira convoluted 
boot ia reduced, The abraeive efi«ct is partioularly 
pronounced in the region of the .folda located o^ntrally^ 
seen in the longitudinal direction of the boot- 

DE 43 01 0 62 CI proposea a convoluted boot wherein a 
aurfaca coating of pcly-alpha blefina it applied to 
reduce the friction between the boot wall aurfacee which 
contact one another when the joint ia highly articulated. 
When dirt . particles are present as well^ auch a eurface 
ooating if Quiokly abraded , "b that if tfta load apadtruin- 
of the Joint includei a high degree of articulation, only 
part of the total service life of the convoluted boot can 
be improved. 

It ia propofod in the above publication that the coating 
joaterial is applied by being spread on or through 
immeralon or, provided the viaooaity of the coating 
Mterial is auitabla, by being sprayed on. To reduce the 
viacoffity for cpraylng on the coating siatarial; it is pro- 
posed to use flolvente aucb a.a terp«ne/ acetone or alcohol. 

2n the caae of convoluted boota of thermoplaatio 
elastomer (TPS)/ the surface coating ia apparently 
removed at aji early etage a< a r^ault of mutual abrasion 
when the folds contact one another ^ and in coneeguence, 
after a ehort running-in phaae, aqueaking occurs ae in 
the oaee/of uncoatad TPE boota. The eurface protection 
aimed at ifl thue not guaranteed. But in any caea, auch 
aqueaking is not acceptable, if only for reaaona of 
comfort. 



FroiR OS 4,830,7^7 there ia Jcnown a lubricating grease 
for driv* joint a baing oovairod with convoluted boota* 
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Sixch gr asd h«lpo to prevent th« «laAtoraer« of aaid boota 
fooa cracking and hacomin^ brittU during prolonged 
winter driving. Furthermor , that grc^.a is deaerihad ag 
an aacMllant lubricant between contacting »atala and 
elastomaric plastics, As a base oil of jaid graaae, 
poiy-alpha-olefins may ba Beloctad, with tha tnentionad 
effects, however . requiring a combined carbonate and 
phosphate additive package. 

Tram U3 5.223,161 for the eame application a greaee • 
known having polyalpha olefin* as a ba«e oil wherein 
the additive package ie coapriaed of a sulphate and an 
aliphatic mono oarboxy late. 

From U8 4,567,603 there i« known a convoluted boot from 
rubber material, which boot ie provided with a oontinuoue 
coating or individual ring elements whicfh are pernanently 
applied to the outer aurface of the folde, whioh coating 
or individual ring elements are comprised of a rubber 
material aa a oarrier substance and an anti-degredation • 
agent vhioh is to precipitate into the eurfaoe of the 
oonvoluted boot. 

?rom us 4,573,693 a oonvoluted boot for " oovering 
univaraal Jointa ia known, which haa a coating aade of a 
polyamidereain which is .carried by a primer layer on the 
main body in order ta reduce wear. 

from VS 4,265,663 it ig known to uee a wax formulation 
of a liquid poly-alpha olefin and * fluid, ailicone on 
rubber and elaetoneric hoaea and gaaketa to protect and 
preserve eame. The ailocone fluid ia uaed in the form 
of a water eauleion. 



From PATENT ABSTRACTS Oy JAPAN, 61-25 6 024 (A) a 
convoluted boot ia known, propoeing a coating for 
reduoiag abraaion, for improving oxone reeiatanoe and tov 
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improving th* vibration behaviour , which coating 
conpristtfl a aoft sagrment of a polyesbar section and hard 
aegm nt ol a polyaater section and which ia g-luod on 
aftar a primer traataant. 

rurtharmora, trozn PATZHt XBSTIIXCTS 07 JJwPAiT, 59-84678 
a convolutad boot i» known, propoiing a coating 
conaifiting of a urathane film containing aluminiiun powder 
in order to redua* the resistance to abraaion and 
friction. 

From DE 39 36 SAO it i« Icnoun to provide a convoluted 
boot wifch a collar region to facilitate the slipping on 
procme n in that th« coHax irogion eonsxsta of a m^ta^'^l 
with a high porcentaga oi wax or, undar pr«a<uro, 
rala&sas a alid&ble subftance* 

It ia the objact of the invention, with referanca to 
oonvoluted boots, to reduce permanently the wear of hoot 
aurfaoea contacting one another without neceeeitating 
siajor deaign changes to auch boota « 

In accordance with the invention, the objective is 
achieved in that at least in the region of the surfaces 
contacting one another when the joint is highly 
articulated, the boot wall comprieea an Impregnation of 
hydrocarbons with a molecular walght of > 20 0, which 
iiapregnation serves as a lubricating reaaxvoir for 
reducing ^tbe friction at the surface. Said impregnation 
provides a pcrnvajient reservoir of Ixibrioant for the outer 
surface during the entire service life of the convoluted 
boot. In contrast to coatings which can be locally 
damaged, the ijspregnation in aooordajice with the 
invention enfluros continuously aavantageous friction 
conditions at the surface. Regardless o£ continuous 
oontact of the folds *t high articulation angles, the 
amount of wear la kept low, Surpriaingly , squeaking of 
the convoluted boota which ocours with poly-alpha olefin 
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aarface.coifd TP£ boots affr a runAing-in ph^s«, can be 
auppra««d completsly by introducing this ma-.aure. There 
ia no need to change tha shape of the foLda, vhich ia 
advantagdouj fron the point ot * vieu of costs. Said 
impregnation can ha applied to boots iwde of 
theraoplajtic icatari^i and ot elastomer material. 

Prefariftd hydrocarbons for such an impregnation axe 
poly-alpha olefins; i.e. oil* and waxes, and paraffinic 
mineral oils. 

In particular, it is proposed that the impregnation ia 
substantially compoaed of fiOt by weight of poly-alpha 
oio^in, with a viBcoaity of 40 mm^/Mc and of 40% by 
weight of poly-alpha olefin* with a viacoaity of 9 
mm^/aec, in each caae meajured at 100 'C/ or that the 
impregnation euhatantially contistfl of a poly-alpha 
olefin with a vl«co«ity of 40 jra^/sac or of lOC mn^/aee 
or of ISO 2ca^/*ec/ in each oase nieaaured at 100 'c. 

By adding ' a aolvent as a carrier substance to said 
• to be intxoducttd; tha viacojlty of same is 
reduced during the impreganting proc^aa, thus to 
facilitate the production of the impregnation. This can even 
be enhanced by heating the substance to be introduced. 



Such carrier aubatances can be paraffin, iaoparaf f ins , 
terpe-e, acetone^ cleaner's n^phta, or alcohol. 
Isoparaffin 175 haa been found to be suitable. 

A preferred substance for producing the impregnation 
compritfea a nixture of poly-alpha olefins and paraffins 
or ieoparaffins with 5 - 10% by weight of poly-alph* 
olefins and SS - ^0^ • by weight of paraffins or 
isoparaffin*, 

rurtheraaore, it ia preferred co add to the impregnation 
a percentage of eater oil^ to avoid softener being 
extracted froa the wall of the convoluted boot. 
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X .uit*bl. vi.co.ity for a aub.tance for prcdnc=l„g th 
lapr.gnation rangres b«twoan 1.5 and 20 anV.ec, fteaaurad 
>t 100 -c. suoh a vl.co.ity allovB the impragnatlon to 
pen*txata «x out«r surface region, with the carrier 
EUb.tance or eolveat, if present, aubaeque^tly 
evaporating and with the hydrocarbon, r^nainlng in the 
arterial of the boot wall to form .aid lubricant 
re.ervolr. The thlckne«. of «id surface region provided 
with an impregnation can amount to approxiaately 0.2 am, 
starting- from the surface. 

Xn a preferred eaiodiment, the collar, of the convoluted 
boot are excluded from being provided with an 
-*px69n-^-ion betau.-e a lubrication effect would be 
u«-uit.ble for fixing the clamping band, po.itioned 
thereon. 

The inventive convoluted boot. provided with an 
impregnation axe not .ubject to abra.ion, crack formation 
and permanent defor».tlon, which, du. to cau.iag 
leaJtag,., would adver.ely affect joint funotloning. With 
TPE boot, inadmi.alble .({ueak i. avoided. 

Below, the invention will be explained in greater detail 
with reference to an embodiment illu.fcrated in the 
drawing . 



Identical detail, hav. been given identieal reference 

^oot normally u.ed for covering the joint chanO^.r of a 
conatant velecity universal joint. 

Jl^ure I ,howa a convoluted boot wirh a firat larger 
co-Ua^. ^gion l, . ..oond collar region 2 end, 
therebetween, five drawn-in annular fold. 3. with .aid 
annular fold, each being delimited by opposed .urfac. 
P»rt. 4, S. The collar 1 i. provided for being ..cured on 
«» outer joint part and the collar 2 for being secured on 
*n inner joint part. The ahape of the collari allow. « 
cla:.«,lng band to be inserted. The axis A. , constitute, 
the ooincldlng c ntral axi. of the c U«r regions. 
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Figure 2 ,ha^a tha convoluted boot in a ahort^.^d and 
artlculatad position, axcluding • the collar region.* 1 
2. The central axia A, o£ . ... the firat collar ration 
I (net ahown) and tha central axis A, of the aecond 
collar region 2 (not ahown] are articulated ralatlva to 
erne another ^d interaect in the centre m oi the Joint 
(not BhDwuJ at an angle of approximately 40*. On the 
outaide, the annular ' folda 3 are auhatantially .till 
±dentl£iabla, vhareas they are oo«,pre«eed on the inaide, 
ao that oppo.cd facea 4, 5 contact one another. Xa a 
xaault of the aByimatric shape -in the axial direction, a 
rotational «ove„«t al.o cauaea relative inovamenta and 
friction, Xt ia aaau«ed that the convoluted boot, sho'wr, 
hsra coaprisea an inventive impregnation which haa a 
friction reducing effect* 

Now , preferrable modes of the embodiments of the invention 
are summerized as follows : 

!• A convoluted boot conaiating of a thermoplastic or 
elaotoaer material, for covering a joint ohaiubar filled 
with a lubricant/ the joint especially being a rotating, 
highly articula table joint, vhlch convoluted boot 
comprieea a boot vail vith a plurality of folda and tvo 
end collara, with aurfacea of the boot wall contacting 
one another if the joint ia highly articulated, 

charactariaed in 

that at l^aat in the region of the aurfacea contacting 
one axMther when the joint is highly articulated/ the 
boot wall eoApriaes an impregnation of hydrocarbons with 
a molecular weight of > 200, which Impregnation aervea as 
a lubricant xeaervoir for reducing the friction at the 
surface , 



2. X convoluted boot according to item 1, 
characterised In 



that the Impregnation conaiets of poly-alpha oleflna. 
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3. X convoluted Soot acoording to item 2, 
char&ct«ri««d ±n 

that the impr^^nition i« substantially cowpcBud of 60% by 
weight of poly^alpha olefin* with & vi.coiity of 40 
imV»*c and of 40^ by weight of a poly^alpha olefin with 
a viscoaity of S xnmVs^c, in each case meaaurad at 100 



4. A convoluted boot according to item 2, 

that the iitvpragnation «ub»t*ntially eon«i«ta of « 
poly-alpha olefin with a viscoaity of 40 nraVsec aaaaured 
at 100 »C. 

5. A convoluted boot according to item 2, 
chaxacteriaed in 

that the impregnation aubatantially conaiata of a 
poly-alpha olefin with a viscosity of 100 am^/aec 
meaaurad at 100 'C, 

6. A Donvolutad boot according to item 2, 
oharacterlaed in 



that th* iaipragnation Bubstantially conaista of a 
poly-alpha olefin with 'a viicoalty of 150 iwn//sec 
meaaurad at 100 *c» 
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7. A convoluted boot according to any onm of items i 
to 6, 

char«ict«ris«d in 

that the Impregnation comprtsts paraffinio mineral oils. 



5, A convoluted boot according to any one of items 1 
to 7, 

charactericed in 



that tha iBtpregnation oompriees a percentage of ester 
oil. 



5. A convoluted -boot according to item 1, 
characteriead in 

that the ijaprognation Lb intrcduoad in a mixture of 5 
- 10% by vaight of poly-alpha olefin* and S5 - 90% by 
weight of iaoparaffinfl having tht function of a carrier 
fluid. 



10 • A convoluted boot according to any ona of items 1 
to 9, 

charactirited in 



that/ starting from the surface^ the impregnation 
compriaaa a depth of approxinuat«ly 0.2 lom. 
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II » A me-fchod* of -treating a convoluted boot conil«ting 
of a thannopl*»tic ox olastotner matarlal/ for cov«rlng 
a joint chaaber filiad with a lubricant, tha joint 
aapacially being a rotatiny-/ highly articuLatable joint, 
which convolutad boot oompriaafi a boot wall witb a 
plurality of folds and two end collara, with aucfacea of 
tha boot wall contacting ono anothar if the joint ia 
highly articulatad, 

charactari«ad in 

that at least in the xagion of tha aurfacaa contacting 
ona anotixer, whan the joint i« highly artioulatad/ -the 
boot wall ooapriaaa an impregnation of hydrocarboria with 
a molacular weight of > 200, which, impregnation aervea 
aa a lubricant rsaervcir for reducing the friction at 
the aurfacei in that a substanae for impregnating 
purpofiaa with a low viscosity is provided and introduced 
by dissolving tha hydrooarbona in a solvent as a oarrisr 
substance. 

12. X method according to item 11, 
oharactariaed in 

that the substance usad for impregnating purposes ia 
provided by means of poly-alpha olefins dissolved in a 
carrier substance • 

13. A method according to item 12, 
characterised in 

that the' substance used for impregnating purposes is 
provided froa 6% by weight of a poly-alpha olefin with a 
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vi^coBity of 40 ^nma/sac, 4* by weight of a poly-alpha 
olefin with a vi.ooaity of 8 imV.ac, in «ach ca«e 
measured at 100 -C, and 90% by waight of iaoparaffin. 



14, A convoluted boot according to item 12, 
oharactarisad in 

that tha aubatanoe uaad for impregnating purpoaea is 
proidd^ from 101 by weight of a poly-alpha olafin with a 
vieco5lty of 40 ran^/sac maasurod at 100 -c, and 50t by 
waight of iaoparaffin. 

15. A Aethod according to item 12, 
eharactariaed in 

that the aubatanoa Tiaod for impregnating purpo«a« i* 
provided from poly-alpha olafin with a viaooaity of 100 
inin*/aac maaaured at 100 •C- 

16 • A inethod according to item 12, 
chaxaatariaad in 

that the aubstanoe used for impregnating purpoeea ii 
provided from poly-alpha olefin with a viecoaity of ISO 
iwtt^/aec measured at 100 *c. 

17. A method according to any one of items 12 to 1€ , 
chaxaotarieed in 



that the stabstance ugad for impregnating purpo«ei Lm 
provided from paraffinia mineral oila. 
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IB. A method according to any one of i^ems 12 to 17, 



ch&racterlsad in 



that tha «Tabstwc« used for impregnating purpoaoa Ls 
provided with 4 p#ra«ntaga of A«tar oil. 



1?. A method according to any one of items 12 to 18, 
character i««d in 

that the viaooaity of the aiih.tanoe used for impregnating 
purpoaoa la rodiaced by balng heated, 

20. A method according to any one of items 11 to 19, 
charactarised in 

that paraffins or iaoparaf f ina, eapeciaily isoparaffin 
175, are uasd aa carrier aubistaiices, 

21. X jnathod according to ,any one of items 11 to 20, 
char&cteriaed in 

that the aubatance uaed for impregnating pMzpomeB 
conalata of a mixture of 5 - 101 poly-alpha oiefina and 
95 - J0% iaoparaf fina having the function of a carrier fluid, 

72. A wvethod according to any one of items 11 to 20, 
characterised In 



that the carrier subatance ia provided in the forw of 
tArpene. 
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23 « K xaathod according to 
oh&racteria«d in 

tihAl^ riia carrier aubstanca 
aoatone or claaner'a naphta. 



any one of items 11 to 2Q^ 



Lm provdda<5 in the form of 



24. A Biathod- according to any one of. items H to 2 0, 
characreriaad in 

that the carrier aubatanoa is provided in tho form of 

25. A method according to any one of items 11 to 24, 
oharacceriaed in 

that the viacoaity of the xubstance used for impregnating 
purpoaea ia eat to a range, between l.S and 20.0 xrm^/sec 
itveasured at 100 *C« 

26. A method according any one of items H 

to 23, 

charaotarised in 

that, the collare are axoluded-f rem balng preva.ded .vith 
an impregnation. 

4. Brief Bxplanation of the Drawings 

Jig, 1 ia a plan view of an untenaioned convoluted boot 
which hae not yet bean fitted. 

Fig. 2 ie a partial plan view (excluding the collar 
reglona) o£ an articulated convolutad boot. 
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List of reference number 

1 first larger member 

2 second collar region 

3 annular fold 

4 surface part 

5 surface part 
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1 . Abstract 

Tho invention r«l&taA to a convoluted boot conflating of 
a thcriaoplastic or elActoaer matarial^ for covering a 
joint chamber filled with -a Lubricant, the ^oint 
especially being a rotating, highly articulatabla joint, 
which convoluted boot aompriaee a boot wall with a 
plurality of folda and two end collar*, with curfaeee of 
the boot wall oontactlng one another if the joint ia 
highly artiooilated. It ia the object of the inventioni in 
the case of convoluted boota, to reduce permanently the 
friction on aorfaoe parts contacting one another when the 
joint is 'fdiqh-jf^ a.xt-i-e-ulited , withcut having to Gyi&ngm th* 
Bhape of the convoluted boot- In accordance with the 
Invention, the objective ie achieved in that, at leaat in 
the region of the aurfacea contacting one another when 
the joint is highly articulated^ the boot wall comprisoe 
an Irvpregnation of hydrocarbona with a nolccular weight 
of > 200, which impregnation serves as a lubricant 
reservoir for reducing the friction at the aurfacaa. 



2. Representative Drawing 



Fig, -1 



